Early Staphylococcus aureus-induced changes in endothelial barrier function are strain-specific and unrelated to bacterial translocation.
The vascular endothelium provides the critical barrier during hematogenous spreading of bacteria, a phenomenon that might contribute to severe diseases in humans including endocarditis and sepsis as known from infections by Staphylococcus aureus. Here we aimed to uncover early responses of the endothelium to S. aureus infection with respect to (a) inflammatory reactions such as paracellular endothelial barrier function and expression of cell adhesion molecule-1 (ICAM-1) and (b) translocation through the endothelium. After infection of the cultured endothelium with 22 different clinical isolates of S. aureus and two well-characterized lab strains a diverse and strain-specific change in para- and transcellular endothelial barrier function was observed. Bayesian data analysis revealed positive correlation of paracellular barrier function decrease followed by expression of ICAM-1 while these parameters negatively correlated with transcellular bacterial translocation. Translocating bacteria largely blocked TNFα-induced ICAM-1 expression indicating an active anti-inflammatory effect mediated by those strains probably due to intracellularly released virulence factors. Furthermore, the underlying background of barrier function decrease was investigated in more detail using two well-characterized lab strains, ls 8325-4 and ls 6850 and respective mutants. Barrier function decrease was found to be independent of early cell death and early release of virulence factors into the medium, but require internalization of live bacteria. The data show for the first time that endothelial cells respond diversely to infection with different strains of S. aureus and that translocating strains downregulate inflammatory response of the endothelium. Furthermore, data indicate that S. aureus-mediated activation of the endothelium reduces bacterial translocation.